Linking tRNA localization with activation of nutritional stress responses.
Cells respond to nutrient deprivation a variety of ways. In addition to global downregulation of cap-dependent protein synthesis mediated by the GCN2 and mTORC1 signaling pathways, a catabolic process autophagy is upregulated to provide internal building blocks and energy needed to sustain viability. It has recently been shown that during nutrient deprivation tRNAs accumulate in the nucleus, but the functional role of this accumulation remains unknown. This study investigates whether subcellular localization of tRNAs plays a role in signaling nutritional stress and autophagy. We report that human fibroblasts that accumulate tRNA in the nucleus due to downregulation of their transportin, Xpo-t, show reduced mTORC1 activity and upregulated autophagy. This suggests that subcellular localization of tRNAs may regulate an intracellular response to starvation independently of the cellular nutritional status.